The problems and challenges associated with planetary health are vast and interconnected, and are therefore requiring of research which takes an all-of-society perspective. Following calls for input from behavioural scientists in discussions about planetary health, we here present a review and synthesis of recent research on utopian thinking and lay beliefs about societal change. For some time, utopian theorists have recognised the capacity of ideals for society to motivate social change behaviour, but this has largely been ignored by behavioural scientists. However, recent research has shown that utopian thinking elicits social change behaviour among ordinary people, and that a utopia with pro-environmental content tends to be especially motivating. Furthermore, changes which are seen as increasing levels of warmth and morality in society elicit greater levels of support and motivation to bring about those changes. These findings have implications for how social movements for planetary health can proceed and provide hope for motivating the necessary social change. We present this work in the hope that it can contribute to the furtherance of efforts for the achievement of planetary health.
Introduction
The achievement of planetary health is likely to require significant cultural transformation. Human behaviour, lifestyles, and culture affect important drivers of planetary health like the level of energy consumption and greenhouse gas emissions [1] . Recently, in this journal, Prescott and Logan [2] called for the input of behavioural scientists in discussions about planetary health. Since planetary health entails a variety of interconnected systems and challenges, and is dependent upon creating change across the whole of society, we believe that an important perspective which behavioural science can bring to bear is an understanding of how ordinary people understand societal change; in particular, how ideals for society-utopias-are understood and whether they have motivating effects. Thinking about utopias engages people with complex and holistic notions of society, which can act as goals that people are motivated to achieve and imagined alternatives against which to compare contemporary society and the challenges we currently face.
At present, little is known about people's ideals for society, or the role of utopian thinking in motivating behaviour. Inasmuch as people are motivated to pursue a vision of their ideal society, they may be motivated to change their lifestyle and culture to be more consistent with their utopian vision [3] . If people's utopian visions contain an image of a healthy planet, this may motivate them to engage in environmentally significant behaviours. Alternatively, other popular utopian visions may not contain a healthy planet, and thereby represent challenges to action for planetary health. In what follows, we present a review of emerging behavioural scientific research on utopian thinking-whether people engage in it, its content, and whether it tends to elicit motivation for societal change. We also address related research on people's beliefs about how societies change over time. We thereby hope to bring these perspectives to the attention of those engaged in debate, discussion and research about planetary health.
Utopian Thinking: Do People Do It?
Before we consider whether utopian thinking is a factor in motivating people to achieve planetary health, we need to know if people engage in it in the first place. It has long been documented that the human tendency to imagine ideal societies has animated action for social change. Images of utopia can be found in myths, religious texts, political theories and social movements, in the establishment of intentional communities, and in a wide array of contemporary utopian texts and images [3] [4] [5] [6] [7] . While utopian visions are extremely culturally prominent, perhaps utopian thinking is restricted to authors, artists, political theorists, revolutionaries and people who join intentional communities. Equally, given the negative consequences and connotations of some utopian projects, people may be wary of utopian thinking, or consider it to be simply wishful or naïve. Some utopian theorists have argued that utopian thinking is a universal human phenomenon [4] ; indeed, Bloch [7] has contended that the utopian impulse is a given-that humankind constantly longs for a better world. Empirical evidence for this has, however, been lacking.
Before considering the empirical evidence for utopian thinking among ordinary people, we should consider what it is that we take utopian thinking to be. Utopias and utopianism have been defined in various ways; however, we take a broad definition of utopia as "an ideal or best possible society which is hoped or wished for" and have used this definition throughout the research reported below. This broad conceptualisation is preferable as it allows us to trace the overall prevalence of utopian thinking among ordinary people (see [8] ), and the different motivational effects of various utopias, rather than constraining utopian thinking to, for example, visions which could plausibly be realised.
Returning now to the question of whether people engage in utopian thinking, in a paper published in 2018 [9] , we reported the results of a questionnaire to assess the perceived value and prevalence of utopian thinking (utopianism) among ordinary people, as well as the extent to which people think utopian thinking is a bad idea (anti-utopianism). Across three samples of participants from the USA and UK, we found that people reported engaging in utopianism and anti-utopianism, but that levels of utopianism were much higher than those for anti-utopianism (mean values of 4.45-4.64 on a seven-point scale for utopianism, compared to 2.68-3.08 for anti-utopianism). Clearly, ordinary people find utopian thinking to be a useful activity, and something they engage in, but does it motivate action to achieve societal goals?
The Motivational Capacity of Utopian Thinking
If utopian thinking is going to play a part in achieving planetary health, as Prescott and Logan [2] have suggested it can, it needs to do more than simply provide a temporary imaginative escape. Utopian theorists have suggested that utopianism can have three functions: change (i.e., motivating people to move their current society closer to the ideal), criticism (exposing the faults of the current society in comparison to the ideal), and compensation (providing an imaginative escape from the real world) (e.g., [3] , see also [10, 11] , and [5, 12] for similar formulations). Logically, if utopian thinking is to have a role in changing society, the first two of these three functions should be activated. In the 2018 paper referred to above [9] , we showed that this is indeed the case: when people were asked to engage in utopian thinking (i.e., to imagine and write about their own utopia), they subsequently reported a greater desire to take action to change their current society. Utopian thinking also activated the criticism function, in the form of reducing people's satisfaction with their current society and reducing system-justifying attitudes (see [13] ). There was, however, no effect on the compensation function, suggesting no evidence for the escapist function of utopian thinking.
We also showed a potential mechanism for the workings of utopian thinking. Previous research on fantasy realisation [14] has shown that people exhibit more energisation towards their goals when they first think about them and then consider the current state of affairs (rather than the opposite way around). The reasoning behind this is that thinking about where you are now, after thinking about your goal, refocuses your attention on the obstacles to be overcome in achieving that goal, rather than simply allowing you to drift off into imaginations of the desired state. Although we did not find complete support for this mechanism in utopian thinking, we did find that thinking about one's utopia after thinking about the current society decreased social change motivation and increased satisfaction with one's current society. Thus, it would appear that an important aspect of the motivational effects of utopian thinking is the comparison between the utopian and current societies. While it may seem counterintuitive, grounding one's utopian thinking in the current reality facilitates its motivational effects. A similar line of reasoning runs through psychological theories of hope. So-called "pathways thinking" in which a person generates feasible routes (or indeed several alternate routes) to a goal has been conceptualised as a vital component of hope [15] .
What Kind of Utopia?
Having demonstrated the motivational effects of utopian thinking, one may be prompted to ask whether the specific content of that utopia matters. Are people motivated to achieve any utopian vision, or are some more energising than others? With reference to the concerns of planetary health, we may ask more specifically whether a utopia in which a healthy natural environment is a central feature is a) something for which people strive and b) a utopian vision which generates social change motivation and behaviour. While utopian theorists have identified a range of themes in utopian texts (e.g., [16] ), contemporary utopian theory has identified ecology (i.e., a Green utopia, characterised by balancing human development and material comfort with a thriving natural environment) and science and technology (i.e., a Sci-Fi utopia, characterised by advanced technology and material abundance) as two predominant modern utopian themes [17] [18] [19] [20] , and preliminary results from a recent study confirm that these two themes of utopia are indeed very prevalent among ordinary people's utopias [21] . More broadly, these utopias represent more concrete instantiations of two opposing utopian principles of sufficiency (Green) and abundance (Sci-Fi), which entail contrasting perspectives on human-nature relationships [18, 19, 22] .
Before moving on to the potential motivating qualities of these utopias, we should note that although we use the terms "Green" and "Sci-Fi" to describe these utopian themes, we do not wish to suggest that modern technology is absent from the Green utopia; indeed, many modern ecological utopias envision inventive ways of using modern technology to overcome environmental problems [19, 22, 23] . Thus, within the Green utopian tradition, we can distinguish between Arcadian or "Deep Green" utopias, which are more sceptical about the use of science and technology, and modern ecological utopias which are more technophilic. In our Green vs. Sci-Fi distinction, we are therefore comparing the modern ecological utopia and its ideal of sufficiency, with a technocratic Sci-Fi utopia with its ideal of abundance.
In a series of studies, we tested the motivational qualities of these utopian visions by asking participants to imagine a Green or Sci-Fi utopia (As this research is as yet unpublished, readers wishing to view the entire methodology are directed to a pre-print which has been archived at: https://psyarxiv.com/t6ufv/) [24] . The Green utopia was described as using sustainable technologies and preserving habitats for plants and animals, while ensuring that people have enough so that nobody lives in poverty. The Sci-Fi utopia was described as using advanced technology to fulfil human wants and desires and ensure a prosperous lifestyle for citizens. We found that when people were primed with the Green utopia, they were more likely to be motivated to engage in social change activities and donated more to a pro-environmental charity (provided they evaluated the Green utopia positively).
By contrast, the Sci-Fi utopia elicited no motivation for social change (across a range of measures), even if it was evaluated positively. This is particularly noteworthy since, as noted above, the major underlying distinction between these two utopias is between sufficiency (Green) and abundance (Sci-Fi). Our research suggests that people are attracted to, and motivated to take action to achieve, a world which is characterised by limitations to material comfort and abundance.
In addition, we observed some possibilities as to why the Green utopia was more motivating. Firstly, when presented with the Green utopia, people experienced greater participative efficacy (i.e., the feeling that their actions can "make a difference" in achieving the Green utopia) than when presented with the Sci-Fi utopia (see [25] ). Participative efficacy is a concept which is particularly congruent with utopian thinking. Traditionally, efficacy has been conceptualised as a belief about the likelihood of success in achieving a goal, often based on previous experiences of success in achieving similar goals. However, people do not have experience of achieving a utopian society, nor are they likely to have a realistic expectation of seeing it achieved in their lifetime. Participative efficacy suggests that people can be motivated by feelings of making a difference, whether or not the goal is likely to be achieved through their efforts.
One possible explanation for this can be found in research on people's lay theories about how societies change over time. Many people endorse a so-called folk theory of social change, in which as societies move from traditional to modern, they are assumed to become more competent and technologically developed, but less warm and moral [26, 27] and perhaps less environmentally healthy [28] . Similar findings have been observed in other studies and across several countries [29] . For example, people tend to evaluate globalization as having a positive effect on competence, but not warmth [30] . The existence of this folk theory suggests that people may assume that we are already headed towards the Sci-Fi utopia, with increasing levels of competence and development. In addition, people are likely to see a Sci-Fi utopia as being achieved through the actions of experts rather than ordinary people. Thus, even if people wish to achieve a Sci-Fi utopia, they may not feel the need, or have the means, to pursue it. In contrast, as the discourse on planetary health suggests, the achievement of a Green utopia would seem to require societies to change their current course, and these results suggest that this is not only something that people are motivated to achieve, but something in which they feel they can participate and make a difference.
A second finding in our studies was that compared to the Sci-Fi utopia, the Green utopia was viewed as entailing a range of positive qualities such as greater interpersonal warmth and positive emotion, while having a similar level of competence. This result locates a Green utopia in a future where progress does not eschew warmth, and suggests a rejection of modern ways of living that promote competence but not warmth. Research on collective futures dovetails with our finding that a Green utopia was both motivating and imbued with warm positive qualities. Bain and colleagues [31] have shown that, across a variety of different specific future scenarios, people are more motivated to support changes to society when those changes are seen as bringing about a society in which people are more caring and moral (i.e., more benevolent). Notably, benevolence was the only factor found to be consistently motivating in this way. Similarly, Kashima and colleagues' [26, 27] work on the folk theory of social change showed that, provided people believe that societal trajectories are not irrevocably fixed, they show a clear preference for community-oriented social policy that will ameliorate a perceived decline in societal communality. Research on vegan futures has also shown that these societies were perceived as warmer, and that this predicted support for policies to encourage vegan diets [32] .
While the assumption that future societies will be characterised by less warmth and a degraded environment may seem the very opposite of planetary health, these beliefs about negative trajectories of societal change may alert people to what valued qualities are likely to be declining in society and are therefore requiring of human intervention. Thus, it is not only the starting point of a (Green) utopian ideal that is important, but the recognition of systematic ways in which this ideal has not been pursued in the past. When this kind of thinking occurs, people can be motivated to perform behaviours that arrest or reverse societal declines.
Where to Next?
At the heart of this review of research on the utopian thinking of ordinary people is the notion that utopian thinking can be a part of driving real social change. We have provided some preliminary evidence that utopian thinking is not mere daydreaming and is related to the motivation to pursue action. Nevertheless, there is still much we do not know about when and how visions of an ideal society are translated into action. A next step in this regard is research connecting utopian thinking with models of concepts like collective action. For example, the Social Identity Model of Collective Action (SIMCA) [33, 34] contains several predictors of collective action which could feasibly be examined as they apply to utopian thinking. One such element is whether a given utopian vision contains strong moral content. People are often motivated to pursue (or oppose) issues which they see as (im)moral [35] . Thus, different utopian visions may differ in their capacity to motivate action to the extent that they are based around moral concerns. There are some promising signs in this regard concerning planetary health, since for many people the preservation of the environment is viewed as a moral issue (e.g., [36] ). Another important pathway for investigation is the role of emotions in motivating action. Anger has frequently been cited as an emotion which motivates action [37] ; however, it is typically a reaction against perceived injustice, and should therefore only be activated by utopian visions that are responses to the perceived immorality of the current society. Alternatively, utopian visions may elicit action via more positive emotional pathways; for example, future research may also address utopian thinking from a hope theory perspective [15] .
While there is still much work to be done in understanding the role of utopian thinking in planetary health, we know from this emerging area of research that ordinary people have beliefs about the societies they live in: where they have been, where they are going, and where they want to be. We know that these beliefs can motivate people to change their world for the better, and we are beginning to understand the processes behind the motivational effects of utopian thinking (although, as outlined above, there may be many other variables which may affect this motivational capacity).
The findings discussed here suggest insights for presenting social change messages for planetary health. Framing social change, or policies to increase planetary health in terms of increasing competence and technological capacity, may not generate much motivation from ordinary people because those things are viewed as increasing in society naturally. On the other hand, emphasising change in terms of benevolence or communality may be more motivating because it (a) redresses a perceived decline in positive social qualities and (b) invites citizenship behaviour from ordinary people. We believe that behavioural science research into understanding people's beliefs and attitudes about the societies they live in, how those societies change, and how they should ideally be, is a crucial element in addressing the vast and interconnected challenges of planetary health. Funding: This research received no external funding.
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